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• Tell your neighbor 1 thing you know 
about each of the following:

– Montana Science Content Standards adopted in 
2006

– The K – 12 Framework for Science Education 
published by the National Research Council

– The Next Generation Science Standards (NGSS)

– National Assessment of Educational Progress 
(NAEP)
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http://opi.mt.gov/pdf/standards/09ScienceELE.pdf

http://opi.mt.gov/pdf/Standards/10ContStds-Science.pdf

http://opi.mt.gov/pdf/standards/09ScienceELE.pdf
http://opi.mt.gov/pdf/Standards/10ContStds-Science.pdf
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5Cheuk, T. (2013). Commonalities Among the Practices in Science, Mathematics and English Language Arts. Palo Alto, CA: Stanford University.

http://ell.stanford.edu/content/science

http://ell.stanford.edu/content/science


What is NAEP?

• Even years: only national results are 
reported. 

• Overall goal: Every eligible student in 
our state has the same probability of 
selection 

• National Assessment of Educational Progress (NAEP)
• Administered every year

• Odd years: state and national results are reported at Grades 4 and 8. 
About 2,500–3,000 assessed students for each grade and subject.



NAEP

• Results are released to the public as The Nation’s Report Card. 

• Inform parents, the public, education policymakers, etc. about 
our nation’s educational environment (e.g., cognitive data; 
student, teacher, and school questionnaires)

http://nationsreportcard.gov/

http://nationsreportcard.gov/testyourself.asp
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“For NAEP, “proficient” represents an 

aspirational goal for what student should know 

and be able to do, while on most state tests, it 

describes the level of student performance that 

is good enough to be regarded as acceptable 

for a particular grade level”– Chudowsky 2010



NAEP SCIENCE ACHIEVEMENT LEVEL 
DESCRIPTIONS for GRADE 8

Should be able to….

Proficient (170)

• …

• ...

• design investigations requiring control of 
variables to test a simple model, employing 
appropriate sampling techniques and data
quality review processes, and use the evidence 
to communicate an argument that accepts, 
revises, or rejects the model; 

• propose and critique solutions and predict the 
scientific validity of alternative individual and 
local community responses to design problems. 

NAEP 2011 Science Framework: www.nces.ed.gov



NAEP Framework 
& Assessment

• Current instructional and measurement issues

• Current instructional efforts and best practice

• Research on cognitive development and learning

• Provides detailed descriptions of the content and 
cognitive dimensions

• Distribution of items across content and 
cognitive dimensions
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11Brett D. Moulding Carlo Parravano Cary Sneider Gerald Wheeler

Richard Duschl Rodger W. BybeeW. James Popham

To name a few:

Jean Slattery
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No one method was used but 
assemblage/integration was used 
to construct NAEP’s complexity

Understanding Objectives



ASSOCIATION OF THE

NAEP SCIENCE PRACTICES TO

Four cognitive demands: 
1. Identifying Science Principles “knowing that”

2. Using Scientific Inquiry “knowing how”

3. Using Scientific Principles: “knowing why”

4. Using Technological Design: (tasks or problems)      
3 components: “knowing that”; “knowing why AND 
“knowing when and where to apply knowledge”

(1) “knowing that” (declarative knowledge), (2) “knowing how” 
(procedural knowledge) (3) “knowing why” (schematic knowledge), and 
(4) “knowing when and where to apply knowledge”(strategic knowledge)
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Background: 
NAEP Considers Content and Practice



Identifying Science Principles
1. Describes, measure, or classify observations.
2. State or recognize correct science principles.
3. Demonstrate relationships among closely related science 

principles.
4. Demonstrate relationships among different representations of 

principles.

Using Science Principles
1. Explain observation of phenomena.
2. Predict observations of phenomena.
3. Suggest examples of observations that illustrate a science 

principle.
4. Propose, analyze, and/or evaluate alternative explanations or 

predictions.

Using Scientific Inquiry
1. Design or critique aspects of scientific investigations.
2. Conduct scientific investigations using appropriate tools and 

techniques.
3. Identify patterns in data and/or related patterns in data to 

theoretical models.
4. Use empirical evidence to validate or criticize conclusion 

about explanations and predictions.

Using Technological Design
1. Propose or critique solutions to problems given criteria and 

scientific constraints.
2. Identify scientific tradeoffs in design decisions and choose 

among alternative solutions.
3. Apply science principles or data to anticipate effects of 

technological design decisions. 

Practice 1. Asking Questions and Defining 
Problems 

Practice 2. Developing and Using Models

Practice 3. Planning and Carrying Out 
Investigations 

Practice 4. Analyzing and Interpreting Data

Practice 5. Using Mathematics and 
Computational Thinking 

Practice 6. Constructing Explanations and 
Designing Solutions 

Practice 7. Engaging in Argument from 
Evidence 

Practice 8. Obtaining, Evaluating, and 
Communicating Information 

ComparisonNAEP Practices
The 

Framework Practices 
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NAEP Framework
A Framework for K-12 Science 

Education: Disciplinary Core Ideas

Science Content

Physical Science
PS1: Matter and its interactions

PS2: Motion and stability: Forces and interactions

PS3: Energy

PS4: Waves and their applications to technologies for 

information transfer

Life Sciences
LS1: From molecules to organisms: Structures and processes

LS2: Ecosystems: Interactions, energy and dynamics

LS3: Heredity: Inheritance and variation of traits

LS4: Biological evolution: Unity and diversity

Earth and Space Sciences
ESS1: Earth’s place in the universe

ESS2: Earth’s systems

ESS3: Earth and human activity

Physical  Science 
Matter 

• Properties of matter 

• Changes in matter 

Energy 

• Forms of energy 

• Energy transfer and conservation 

Motion 

• Motion at the macroscopic level 

• Forces affecting motion 

Life Science 
Structures and Functions of Living Systems 

• Organization and development 

• Matter and energy transformations 

• Interdependence 

Changes in Living Systems 

• Heredity and reproduction 

• Evolution and diversity 

Earth and Space Sciences 
Earth in Space and Time 

• Objects in the universe 

• History of Earth 

Earth Structures 

• Properties of Earth materials 

• Tectonics 

Earth Systems 

• Energy in Earth systems 

• Climate and weather 

• Biogeochemical cycles



Generating Performance Expectations 
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NGSS Integration
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MS Structure and 
Function:

Use argument supported 
by evidence for how the 
body is a system of 
interactive subsystems 
composed of groups of 
cells.
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http://opi.mt.gov/groups/montananaep/

OPI Assessment and Data Conference 2014 click here
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http://opi.mt.gov/groups/montananaep/

OPI Assessment and Data Conference 2014 click here
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What NAEP data tells us about 
what we could be doing better

Item Analysis
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http://nces.ed.gov/nationsreportcard/itemmaps/index.asp

• A mapping of 
individual assessment 
items to points on the 
NAEP scale

• An item is mapped to 
the point on the scale 
at which students are 
likely to get the item 
correct/complete

What is an Item Map?

http://nces.ed.gov/nationsreportcard/itemmaps/index.asp


HANDS-ON 
EXPERIENCE
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WHAT IS IT LIKE TO BE A

NAEP SCIENCE SCORER?



NAEP Scoring

• Constructed response types:
• SCR (2-3 score points)

• ECR (4 or more score points)

• Explicit scoring guides matched to assessment 
specification document

• Qualified and experienced scorers

• Monitors scoring consistency

• Assesses scorer decision-making

• Documents all scoring aspects of the assessment



Training Materials – Anchor Set
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Training Materials – Anchor Set
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“A”

Anchor

Question 

#

Reviewer’s 

score



Training Materials – Scoring Form

Potential scorers use this 

form to record practice 

scores.

To qualify to score this 

item, the potential scorer 

must score 90% correctly.



Practice

15 mins to score 
10 items
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1. How can state level data on NAEP Argumentation items 
inform decisions about standards adoption?

2. NGSS integrates science practices and content.
1. Argumentation is a NGSS Practice
2. Coverage of Argumentation is weak in the current MT Standards

3. Refine items - Grade 4 and Grade 8 Constructed Response 
items from 2009 – 2011.

4. Evaluated available items for argumentation.

5. Review Scoring guides-complete answer requires correct 
science content AND evidence/reasoning

Leveraging Large 
Scale Test Data: 
Using NAEP to Affect 
State Level Policy
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Grade 8 Overall ScienceFordham Score

NOTE: The green lines represent national public (NPUB) averages: the vertical green line is average improvement, and the horizontal green line is 

the average 2011 performance.  The focus state (Montana) appears in solid red. The number after the state's jurisdiction token is the state's 

argumentation score (0-5) for review of their standards. Circle size correlates to the Fordham (2012) state standards review.
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Argumentation

• An essential element (1) for building new 
knowledge and (2) learning of science 

• Is a best practice and reinforces 21st 
century skills (e.g., communicative practices & 

critically thinking).

• Evidence-based explanations (E-E) 
facilitate the construction of conceptual 
knowledge

• E-E is a key aspect of science and should 
be a key component of science pedagogy. 



36

MS Structure and Function:

Use argument supported by evidence for how the body 
is a system of interactive subsystems composed of 
groups of cells.

NGSS:
Engaging in argument from 
evidence in 6–8 builds on K–5 
experiences and progresses to 
constructing a convincing 
argument that supports or refutes 
claims for either explanations or 
solutions about the natural and 
designed world(s). 
• Construct, use, and/or present 

an oral and written argument 
supported by empirical evidence 
and scientific reasoning to 
support or refute an explanation 
or a model for a phenomenon or 
a solution to a problem. 

Montana Science Content 
Standards:

Students, through the inquiry 
process, demonstrate the ability to 
design, conduct, evaluate,
and communicate the results and 
form reasonable conclusions of 
scientific investigations.
• 1.3 review, communicate

and defend results of
investigations, including
considering alternative
explanations



3 Criteria
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What NAEP 
items are E-E 

Items
• Faila allows for two response types that 

are inconsistent with criteria 2.

• Failb composite score breakdown on the 
question is inconsistent with criteria 2. 

• Failc difference between score categories 
is completeness of explanation, not 
incorrectness.  In these items, the 
missing part of the answer could be 
related to content or supporting 
data/reasoning. 

• Faild scoring category that allows for both 
a response with no supporting 
data/reasoning AND a response with 
incomplete supporting data/reasoning

38
Page 7 Page 11 Page 28
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Figures 1 – 3 

National Public (NPUB). 
“Complete” = demonstrates 
argumentation.

“Partial” = failure to demonstrate 
argumentation.

Page 7 Page 11

Page 28



40http://ngss.nsta.org/wp-content/uploads/2013/12/AdoptionOfNGSS_map.jpg

Total count of adopting states to 9 

Rhode Island, Kentucky, Kansas, Maryland, Vermont, California, 
Delaware, Washington, and the District of Columbia. 



Using the NAEP Questions Tool to 
Locate Additional Test Items



Task Types in NAEP Science

DI

ICTHOT

• Selected response (MC)
• CR items — Short CR; 

Extended CR; Concept-
mapping tasks

• Simpler Processes or Tasks

• Performance Based 
Assessment 

• More Complex 
Processes or Tasks

• Performance Based 
Assessment

• Predict-Observe-
Explain (POE)

• More Complex 
Processes or Tasks

Discrete Items

Hands on Tasks
Interactive 
Computer-Based 
Tasks

Item Examples:
Interactive Computer Tasks (ICTs)
Hands-On Tasks (HOTs)
Using Scientific Inquiry
NQT

http://nationsreportcard.gov/science_2009/ict_tasks.aspx
http://www.youtube.com/watch?v=6RNpps7zdlE&list=PLkEhwZQdyNEEF3ayHdye-kweX7DyF3Awb&index=5
http://ipat.sri.com/tasks/pred_prey/subtasks/taskstud.html
http://nces.ed.gov/nationsreportcard/itmrlsx/landing.aspx


1. Test Yourself on an Interactive Computer Task

http://nationsreportcard.gov/science_2009/ict_tasks.asp

http://nationsreportcard.gov/science_2009/ict_tasks.asp


http://nationsreportcard.gov/science_2009/

“state testing consortia are designing technology-enhanced items to 

test English Language Arts and Math common core standards, so it is 

likely that tests of the forthcoming Next Generation Science 

Standards will include innovative task and item formats” 

(Quellmalz, et. al, 2012). 



Not just limited to “Science” 
review items and scoring guides
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Reading ExampleMath Example

Answer: C

62% of MT students answered correctly 

NAEP Mathematics at grade 8: 2013

Identify graph representing a situation

NAEP Reading at grade 4: 2013

Little Great White: Use information from article to provide and 

support an opinion



Information for Students

Encourage students to test themselves using NAEP 

questions.

Show students where they can find answers to their 

questions about NAEP.

http://nces.ed.gov/nationsreportcard/students/

Watch the popular video featuring interviews with actual 

students.

http://nces.ed.gov/nationsreportcard/videos/naepstuden

t.asp

Data Tools

Explore NAEP results with online data tools.

http://nationsreportcard.gov/data_tools.asp

NAEP on the Go!

Download the new NAEP Results mobile app today!

Sample Questions Booklets

Examine the types of questions students will answer.

http://nces.ed.gov/nationsreportcard/parents/

Content Area Frameworks

Frameworks guide the development of NAEP and 

determine the content to be assessed.

http://www.nagb.org/publications/frameworks.htm

Frameworks overviews provide short summaries for 

each subject

http://nces.ed.gov/nationsreportcard/frameworks.asp

Information for Parents

Read eight things parents should know about NAEP.

http://nationsreportcard.gov/parents.asp

See more information at

http://nces.ed.gov/nationsreportcard/parents/

Information for Educators

Create your own NAEP test and see what students 

know and can do.

http://nationsreportcard.gov/educators.asp

NAEP Online Resources

http://nces.ed.gov/nationsreportcard/students/
http://nces.ed.gov/nationsreportcard/videos/naepstudent.asp
http://nationsreportcard.gov/data_tools.asp
http://nces.ed.gov/nationsreportcard/parents/
http://www.nagb.org/publications/frameworks.htm
http://nces.ed.gov/nationsreportcard/frameworks.asp
http://nationsreportcard.gov/parents.asp
http://nces.ed.gov/nationsreportcard/parents/
http://nationsreportcard.gov/educators.asp

